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Tha. invention r»lat9i to clonod ona sequence, 
hybrioi^ablo TOgonomic RNA and ONA of lympho<lonop.t,.y- 
associntod virua (LAVI. • procaa, for thoir preparation 
and their uso,. It rolat«. mor. particularly to stable 
probea including a OtM ..qutnca which can t>« us«d for the 
detection Of th« LAV vlru. or r.litod viru.,, or ONA pro- 
viru*«. in any medium, particularly biological, a.mpi,, 
containing ■»« )tny tlvim. 

Lymphadanopathy-aiaoclatad wirua (LAV) i, , human 
vctrovlru. firat iaolat.d from th« lymph nod. of . homo- 
•oxual pationt with Xymphtd«nopathy ayndrom*. froqu.ntly a 
prodromci or a bonign form of •equlred immuft* doficioncy 
syndrom* (A!D5) (cf.1). Sub.oqu.ntly^ othtr LAV i.ol.to, 
havo b99n rocovArsd from pttUnta with AIDS or pro-Aros 
(cf. 2.5». All .v,iiabl« dita ar. conai.ttnt with th. 
vivuj being ti-.o couaativa tgont of AIDS (ef. 11). 

Tho virut i< propagatad on activated T lymphocytes 
and hat a tropiam for tha T-call lubaat 0KT4 (ef. 2-8), in 
Which it indueaa a eytopathie affect. However, it haa 
been adapted for growth in tome Epatein-Barr vlrua trans- 
formed B-ceU linea (cf. 7). well ai irt the eatabii,h«d 
T-lymphoblaatic cell line. CEH. i . ' • 

UV-iike vlruaet have more recently been indepen- 
dently iaolatnd from patienta with AIDS and pre-Aios. 
Theae vlruaea called HTLV-IXl (Human T-eell Leukemia/ 
Lymphoma virua type III (cf. 12-15» and ARV (aios- 
atsociated retrovirua) aoem to have many' eharacteriatics 
similar to thoae of LAV and It la thua pr.6blble that they 
rapreaont independent iiolatet of the LAV prototype. 

Detection methoda ao far ivailabu are baaad on 
tho recognition of core protelna. Such a method is 



dx.closed io rurope,n appiic-tion titled -.nti^a.^, 
moyan, ot n-^tho., pour dUgnostic lvmph..,„ooatn.- 
•t du ayndrcm. d " ia.^unod«pr«.,ion acqui,.' filed „„ s,d- 
t.n,..r na.^undT priority 0. ariti.h apclicat.on 

ST.ci Nr. 83 -2C0O0_, m.d on September .5. , 983 >, a 
^ n^atter of '«ct, , higfT prevalence of .nti-p2S .ntibodi«, 

h.. been fo^n the .era of AlOS and pro-AIos p.ti.nt, 

•nd to a ^^;;;;r-but significant extent in the high-ri;U 

group,, for AIDS (cf. e-io) . However, th. 

found not to rocoflnize the viru. a, . w^Tol.. in a non-d..- 

integrjitod itata. 

The pro.ent invention .t providing ne« .oan. 

Which ahould not only el,o b. useful for th. detection of 
LAV or related viru... (here.fter more g.ner.Uy referred 
to a. -LAV viru.o,-). but al.o hav. mor. vor.atility par- 
ticul.rly in detecting sp.cific part, of'th. gonomic ona 
Of .aid virueo. who.o OKpraa.ion product, ere not alw.y. 
detectable by immunological mothoda. 

Tho OHA, according to tho inv«ntlon con.i.t of 
DNAa Which contain ONA fragment., hybridlzable with the 
9.non,ic m of LAV. Particularly .aid OMAa ^on.iat of ..id 
cONA. or eONA fragment, or of recombinant , DMA. containing 
• aid CONA. or eONA ''•J'JJhtj. ^^^^ 

Prof.rrod ^oT9^^tfftn A^ fragmonta retpoctiveiy 
contain th. following ro.trlctlon aito. In' th. r.apective 
ord.re which follow (from th. j- end to th. 9' end) s 
n Hindllt. Sael. Bglll (LAV7S) \ 
tl Hindlll. s.el. gglii. ggin, Kpni ttAvai) 
n Mindlll. s.cl. Dglll. eglll. KpnI. Xh.l.y 8i««I. 
Hindlll. Bglll (LAV13). 

Th. LAV75. LAvea and LAVt3 d.aignttioni corre.pond 
to tho d.algn.tion, of th. r.combin.nt pl.ataida do.ign.too 
PLAV 78. pLAV 02 and pLAV tj, r.ap.ctlv.ly . in which 
they w.,. fir.t Cloned. In oth., wordi,UV;78. LAV 02 .no 
LAV 13,j.ap.ctlv.ly.pr*;ir.nt a. in..rt. in ,M r.combin.nt 
Pla.mida. For convenience, the d.aign.tiont LAV 78. LAv 82 



•n<* LAV 13 will be furthor u=od throuchout thli apecific- 
•tion to dejignjta th. cOfU fragment., whether the l.tter 
arc in i.ol,t«d form or in pla jmid form| , whoreby the 
other DMA pnrta of said iMtj^entloned recombinant, ar« 
identic,: to or dif ferent^'^th. corro.pondlng p«rt, of 
PLAV 75, pLAV 82 and pLAV 1 3", respectively . 

Preferred cONA« .Uo (like lav 79. lav 02 and lav 
13) contain a region correaponding to the R and U 3 re- 
gion, bf the LT« (Long Tormin.l Ropeitl ., weU the 3 
end Of the coding region of the retrVvl^.i*t;$:Sd^ 
HHrtr if it is aieumed that the retrowirit atructure of 
LAV i« in ge„„.l agreement with the retroviral g.nomic 
structure! to date. 

LAV tJy^whlch ha. « ,i„ of .bout 2.5 Kbp.hee been 
found Of particular .dvent.ge. It i. highly .pe^ific of 
LAV or LAV relited viru.e. and 4^ ,i,o recogni,,. more 
Of the LAV rotrovlr.l genomes thin do LAV75 or lavs? 
Particularly^ LAV 13 enabled the identification of the Ru 5 
junction of^ the retrovir.l genome, within the LTR and. 
.ub.cquently. the .ize. of the LAV g.nowee. which average 
from itbout 9.1 to about 9.2 kb, 

LAV 13 i, free of re.trlction altea for the 
following .nzyma. eeo Ri. Nru I. Pv« 1. s.i |. smt I. Sph 
I. Stu Z and Xba I. i 

LAV 13 further appears to contain at least part of 
the ONA a«qu«neea corresponding to thoat which, in 
r.ttovlraX genoines. code for the envelope pvotein. 

Th« invention further relatee to any of the fragm- 
•nu contained in the cONA which aeema to eerrespJnd to 
P«rt of tho Whole of the LAV retroviral senoM. which i, 
char.cterixed by a seri.s of restriction lites in the 
order hereafter (from the s' end to tho 3' end). 

Tho coordinates of the sueeosaivo aites of the 
whole LAV floncmo (restriction map) ero indicated' hereafter 
too. with respect to the Hind III site ( aoleeted a. of 
coordinate 1)^ which i. located in tho »* region . T^• 
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roordinat.. sro ostimtted to within 1 200 bp. Son,« coor- 
dinates are better establiohad than oth.ra. 



Hind III 


0 




Sac I 


50 




8am HI 


(SO 




> Hind III 


920 




Bam HI 


600 




Pit I 


600 




Hind III 


i 100 




691 11 


1 900 




Kpn I 


3 900 




Kpn I 


3 900 




Eco ft I 


4 100 




Eeo ftl 


9 300 


11 


SmI Z 


s soo 


J 


Kpn I 


S 100 


■ r 

1 . 


Bgl tl 


S 900 


< 


881 II 


7 600 


i: 


Hind III 


7 090 


Sam HI 


a ISO 


u 


Xhe I 


a 800 




Kpn I 


a 700 




•el 12 


a Tso 




Bgl 11 


9 190 




Sae t 


9 200 




Hind ttl 


9 290 




Th* abov«aald 


ONA according 


to 



tho Invantion 

optionally eontaina an additional Hind III approKimataiy 
at th« S 990 eeerdinata. , 

Th« invontion further ralatta to other prafarrad 
OHA fragnonta eorresponjdlng aubatantially to thoa* which 
In rtlation to tho abevaaaid rostrietien map OKtand ret- 
poctivoly : 

• from approKimatoly Kpn I (g tool to approKimatoly Bgl ri 
(91901 aaid fragmont baing thought to corroapond at laait 
in part to tho gono coding for tht protoina of th« 



to 



Paitona ii encodej by this region ; 

- 'ro. ,ppro.i..atoIy Kpn i „ 5OO. 'to anoroKim.toly Ool II 
(6.00,. said fragrant bolng thought to correspond »t la.,t 

in part to tho jgai fl«„,. „aing for th« wiru. 

A_ ' ""^ Virus polymor«i« ; 

- from approximtolv Pjt jAoni f» 
. ^ '" ( 800 ) to npproximattly Kpn I 

nsoa.. .aid fr»3™|2^t„in, thought to corra.pcnd «t 

part to th. |^8on«. wnich cod,, for tha cor, .nti- 
3«n.. including th. p25. th, p,a. and th. pi, protain, 

Hor. particularly.^,, i„,„,,,„ „,,^^^ ^ 
fr.«..„t corrasponding to th. „ov on... having 
t.ntially th. .it., at aub.t.nti.liy .a., distance, 

[IT ^-^^"^ 

th. capability of hybridising .i^h th. UV retroviral 

IT'; !\ " ^^"^ -''^^^ 

„ would include •«>-. -l.tion, or mutation which would not 
.ub.tanti.Uy .xt.r th.ir capability of alao hybridi^ng 
With th. UAV r.troviral 9.no..a ar. to b. iSSJsS^ „ 
formxng obviou. .quivalant. o# th. DMA fJ;g„o.-.t. more 
•poclfically ref.rr.d to h.r.abov.. 
„ Additional f.atur.a of th. Inv.ntlpn win appear 

ir, th. courao of th. diaclo.ur. of .ddltion.l ^.atur.a of 
Pr.r.rr.d OKA. of th. inv.ntion. th. pr.p.r.tion condi- 
tiona. ahd th, prop.rtl.. of which will b. lUu.tratcd 
' :li«it.tiv. „.„..r. pof.ronc. will .1.0 
25 tI*' <'"*»ln9« in which t 

* 1 .how. r.atrictlon «.p, of pr.f.rr.d LAV ina.rts 

CMtpiMd In pi.amid r.comblnint. t eujL ' 

t .how. r.atrictlon map. of crmpl.t. UV fr.gm.nt.. 
»• Cflnitructinn Of . ^^u^.,^.^ 

,0 JOitti-fliiriUfiiuaa * 

Virion. w.r.^ P"rifi.d from FR8. an Wt aliped 
P.rn,an.nt LAV produclo, B-Ly-phocyt. Vi„. ,cf. ri 
(d.po.it.d .t th. •Coil.ction M.tion.l. d. cultur.a d. 
Micro-organiam... of th. institut PA$Teu» of.P.ria. under 
35 Nr. 1-303 H.y 9. ,9«i , . Th. purlflc.tiorprotoeol w., 
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dccribodtcf. 1). Tho main stop, w,rc 

polycthylano-o-lycol tro<.tm9nt of cultur9 tuporr.t.nt. 
palleting threuoh 20 Z aucrosfl cushion, bondins on 20-60 
sucrosn orodtont^ ,nd palleting of tho virus- containing 
fractione. 

rh, vlrua aasociatad dat.rQont activated andoga- 
noua r.action i, » t.chnxqua bringing into ploy th, 
ravora. tranocriptooo of the vlrui. after purification 
thcroof and lysia of ita onvolopo. 

For ooch raaction, purifiod virui corroaponding to 
230-300 ml of Pfi8 sopernttant wa. ua.d^ Final reaction 
volume w«« I ml. Incubotion was .t 37*C for *5 mST protain 
concantration vvai about 2S0 microc/ml. Ouffar wa, : NaCl 
25 HM 5 Tri. I.Cl pH 1.6 50 mM. dithiothreitoi 10 mH. M9CI 
8 mM. e«cn of dATP. dOTF. dTTF at 0.1 mH. Triton X-too 
^ " '^^ " -"icrog/Uil. Tha cONA waa 

laCaUod IS jsA with alpha "p-dCTF 400 Ci/mmola to 0.3 
mlcroM plua cold dCTP to * mieroM. Afterw.rda. cold dCT? 
was addod to 25 microH to onauro optimal' t\oh«ttion of th» 
first strand. 

Tho raaetion was eteppod 30 .STaVtar tha dCTP 
ch... by addina eOTA to 20 mM. SOS to 0 .i "i dig.atin, on<, 
hour with protainaso K at 100 microg/ml iind ph.nol-chloro- 
form OKtraetion. "^^ : • 

jj eONA waa than purifloti on 5-50 ^pKadax (Pharma- 

eia) tntf •thanol proeipitatod. 4 » - ' 

1.3 2nd stranrt ^vntK^flU ^nd <'i»nfnn ,^ I 

Furifiad eONA.RNA hybrids wtro •tr«atkd with ona 
polymoraao I md KNaso M. aeeordins to SlfttER 'and .Hoffman 
(cf. 17). Ooublo-strandod #ONA was dC-t»lfd«< wltA tarminai 
transfarasa and annoalad to dQ-tailad Fst-digostad p8R 327 
(cf. derivative of pen 322. " 

A cONA library was obtained by t^'ansf action of i. 
£aJLi C 800 ree8C strain. \ \- 

t 
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2. ^AtaXLtion of LAV.»n^ri<<,f .,^rTll 

fJjOiU, '■■i.onot w«r« grown on nitrocallj- 

l089^+ti*r^ and in jlUu colony hybridisation (cf. 351 was 
performed with anoth.r batch of cONA made In endogQaous 
virus-aaaociatad roaction di.cribod (cf. i 2, 

l.b.Uod With p. About 10 I Of th. clono. could b. 
dotoeted. 

A major family waa obtained by amali-acalo 
amplification of th... clon.. and cro.a-hybrtdlzatlon cf 
th.ir ini.rts. Among thoa* clon.i^^. major family of hybri- 
dizina r.comblnanta wa, id.ntifi.d. Thr.b of th.i. cOna 
Clon... nom.d pLAV 13. 75 and 82. cirrying ina.rt. of 2.3. 
0.^6. and O.e kb^ r.apoctiv.ly^ w.r. furth.r ch.ract.ri«d 
1). ^ 

All threo ina.rta havt • common r.atriction 
patt«rn at ona .nd. indicating a common priming ,it.. the 
30 bp long common Hind I fragmtnt w.« a.qu^nced 

(ng. t) and ahown to contain ■ poly* atrtteh prtc.Ming 
the cloning dC tail. The clonei tre thua eopiea of the 3' 
end of a polyA-RMA. 

The LAV 13 ipeciflcity waa ahewn by diffaront 

aaaaya. 

The apeciflcity of pUV n waa determined in a 
aerlea of filter hybridliation e>cperlm«nti uaing nick- 
tranaleted pUV 13 aa a probe. Firatly the probe hybri- 
dited to purified lav genomic itNA by dot and Morth.m 
Mottins (data not ahown). pLAV 13 alae hybridiiea to th. 
9Me»ie RNA Of virua concentrated from culture aupernatant 
dlMCtly i«mobili«d on fiitera (dot blot technique), lav 
ftMA from different aeurcea : normal T-cella. FRI and oth.r 
B-cll LAV producing linea. CBH eella and. although 1.,. 
atrongly. LAV from the bone marrow culture from a ha.mo- 
Phili.e with AZOS (cf. 3) were detected in a aimii.r 
manner. Uninfected culturea proved negative. Thia rapid 
dot blot technique can be adapted with minor modifieatio., 
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to tho dotectlon of lav in aorum or othor bo/ly fluids. 

S«condly,. tr\9 prob« detactnd DMA in tht Southern 
blotj of LAV- infoctod T-lymphocytea and in th« lav^ 
proclucir3 CEM coll J.inc. No hybridization was detected in 
tho ONA of uninfocted lyQphocytrn nor in tha ONA from 
normol livor (data not shown) undor th« tanio hybridization 
conditions. 

A third characteviatic rosultcd from tha possibi- 
^lity of using LAV 13 to identify ths whol* retroviral 
g«nomo of th« LAV virusos as disclosed hereafter. Parti- 
cularly characteristic 1.43 kb Hind III fregment which co- 
migrates with an intorntl viral fregment in Hind III 
cleaved ptAV 13 wea detected. Bands at 2.3 and S.7 kb were 
alio detected. As the probo.waa only 2.5 kb long and as no 
junction fragments could be detected, It is probable that 
these eKtre-bande represent Internal fragmente erlslng 
from a Hind III polymorphism of the LAV genome. 

Together theae drte show thut pUV 13 DNA is exo- 
genous to the human genome and detects betn RNA and inte- 
/3 grated ONA forma derived from LAV infected eella. Thujj 

pLAV. 13 la LAV specific. Being oligo-dt primed. pLAV 13 
must contain the H and U3 regions of tht LTR as wall aa 
tho 3' end of the coding region, assuming e conventions! 
retrovlrel gonome structure. 

Clan < nil ftf LAV flnn»tn;^fi^ 

Having found a liindlll eite within the ft reglc.i of 
the tT«, It waa decided to clone the LAV genome by making 
• pcrtitl Hind III dlgeet of ptoviril ONA from lav 
infected eella. It was found that : (e) partial, digestion 
ineroaaed the chance of isolating complete elonea and (b) 
Mind III fragmenta were eaally cloned ih lambda replace- 
ment vectors. The ONA Isolated from T-eelle of e healthy 
doner after la xilXA Infection with LAV was partially 
dlgtttod with Hind III. and fractionated. .A S - 1.S kb Ona 
containing fraction was precipitated and ligated into cn« 
Hind III arma of lambda-L47,i (cf, 1*). 
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Thi cloni.g of LAV gono.vic ONA wa, carried out 
moro p«rticularly as followj ; 

cONAa^^*. proD.fo from lav infected T coll. a, 
C.ccrxdod ahove. thon p.rtUUy dilated with Hind III and 
fr.ction.tod on c s-*o Z .ucros. grodUnt in 10 .xN Trl. CI 
, PH 8. ,0 mH eOTA. 1 K NoCl ( SW* , rotor. ,G hour, iO 000 
rpn.. A .in,la .rc-.cUon (3 * o.,...b» w,. preclpit.t.d wit. 
20 n,icrc9/Ml Oo«tr=. TiO a. carrier and t.kan up in te- 
b«..or .,0 rri..CI PH S. I^OTA,. ....d.-LW., Hind 
in arm. wr. pvoparod byjijg Ugatina th. co. ,ite, 
fouowd by Hind 11, dig.r.tion and fractionation through . 
5-0 t .ucroa. gr.diont. Fraction, confining only tha 
lambd-Hind III arn., wro pool.d. pr.eipit.t.d and t.h.n 
up in TE-buff.r. ligation of ar«. to ONA wa. m.do at 
approKi«.fly 200 microg OMA/ml , 3,, 

Of arm. »nd 300 units of T4 ONA ligaa. JBlolabi,. ^ 
packaging lyc.t.a w,r. ,.ad. according to (38,. After in 

pccKscing the Ph.g, jy,«t. wa, pl,tod out on NM533 
on a C600 rocBC atr.in. ApproKin,.toly two miiUon pl.qu,, 
w.ro .croenod by Jiita hybridization (cf . «) u.ing ni- 
trocollulo.. fiit«„. Mybridix.tion wc, pTformod at Gfl'C 
in 1 K^Oonhardt aolution. 0.5 X SOS. 2 x SSC. 2 nH edta. 
Probo .. p niek-tran.iatod UV inecpt of pUV 13 it ' 
>tO cpm/mierog : Put.r. w.,, wa.hod 2 . 30 «lnuf m 
0-1 SSC. 0.1 I SOS at 60-C. and oxpoaed to Kodak xar-s 
fil« for 29-40 hour.. S«v.n po.ltlvo clono, woro Idonti- 
and plaqu. purifiod on a c 600 roe BC .tr.in. Liquid 
culturo^^O grown and tho r,co«bln.nt ph.,,. banded in 
CtCl. ^«o^oNA wa. extractod and digoetod under th. 
•Pprepriato condition*. 

- Seven independent clone, were .o derived from 
.pproKimatively two miUio„ ph.g. pi.,„. ..^er .CTeenlng 
ia liUi with . nick-trin.iatod pLAV 13 ineort et • probe 
<»«.trictlon mep. of lambda- J19 a. •ell a, of • Hind iri 
polymorph lambda-JSI are ahown in 1^ 2. Other recc.n- 
binanta lambda.J27. ia„bda-J3, and lamM.-JS? had the .om<, 



Mind III map as Lambda- J 1 9 . Tho mao of lambda-J8i ij 
idontic»il but for an i^dditional Hind III 8ito at 
coordinatv of approKimat^ly S 550, 

Tho r©8triction mnp« of z wero ori©nt«d by 

hybridising blots with ro«poct to pLAV 13 ONA. 

The rosti-iction fnap of thd lav 13 cDNA clont* i% 
nl30 shown in^-fijL 2. Tho rettriction sitea of lambda-Jn 
aro ;. 0-Bam HI. Bg-Ogl II. H-Hind III, K-Kpn I. P-Pot I. 
R-Eco nr. S-Sac I. Sa-Sal-I and X-Xho I, Undftrnaath th** 
icalo ia a arhema for the general atructure of the retro- 
viruses ihowing the LTR elements U3, R and US. Only tho 
R/US boundary has been defined and other boundaries are 
only drawn figuratively. 

There may bo other Bam HI sites in the 5* 0.52 kb 
Hind III fragment of nmbda-JU- They generate frogmenta 
that are too amall to be detected. 

Pig. 2 alao shows those Hiod III fragmonta of 
lambda-j19 find lambda-J81 which are detected by pLAV 13 
(m&rked thoce which are not detected (-). 

More particularly- lambda- J19 shows four HinU III 
bunds Of 8,T. 1.45, 0.6 and 0.51 kb the flrat two of which 
correspond to bands in the genomic blot of Hind III res- 
tricted ONA. The smallest band! of 0.8 end 0,52 kb were 
not seen in the genomic blotybut tho fact that they appear 
in «11 th« indep«nd«ntly (l*rlv«<| clontt intlyiad indicates 
that th«y xnvtnt intirntl md not junction fruements. 
•••unino ■ rtnden intogrttion of UV provlrsl ONA. Indeed. 
,th« O.S kb btnd hybridixot with pLAV. 13 6NA lU^' z) 
through tho ■mill Hind Ill-Pst I fragmont of pLAV 13. Thui^ 
tho 0,9 kb Hind III frigihont of linbdi-Jll contains the 
R-US junction within tho LTR. 

It ippoiri that Itmbdo-Jfl ii « rootriction site 
polymorph of lambda-Jl9. lanbdo-JSI thowa fivo Hind in 
band* of 4.3, 2.3, 1.«.5. O.S and 0.S2 kb. Tho 2.3 kb bind 
ia roadily dotoetod in tho gonomic blot by a pLAv i j 
probo. but not tho «.3 kb fragmont. That lambda- J8i it t 
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LAV gonoma La approximataly g kb lon.j in contrast to 9.3 
kb for the H7LV Viruses. Despite their comparable oono„e 
sizesj LAV and Viana (cf. 29) cloned viral genome, do nok 
croc. -hybridize, nor dooa LAV with a numi,ar of human 
endogenoua viral g.nomea {cf.30) under non ;;_5trlngeni 
con.Jitions (hybridizotion.20 I formamide. a S SC . iTc : 
washing - 2 SSC. 0.1 1 SOS. 37'C. 

The invention alio relates more specifically to 
Cloned probes which can be made starting from any ona 
fragment according to the Invention, thus to recombinant 
DMAS containing such fragments , particularly any plaamidi 
ampllfitble in procaryotic er eueeryotic cells and cany- 

ing said ^rsgments . As mentioned eirlleri' • preferred ONa 
fragment is LAV 13. 

Using th« cloned provirui ona a molecular hy- 
brldltation probe - either by narking with radionucloo- 
tides or with flyorofcont reagents - LAV virion RNA may be 
detected directly in *''»^io<»^ body fluids and blood 
product! (e.g. of ti^. ^ tni i h\ mi t * ^jk riictott^ such as 

''iUilL/!*^""""*"*'*' vaccines, i.e. hepatitis B 
^v^22Saa' has alredy been shown that whole virus can be 
detected in culture aupernatanta of LAV producing cells, a 
suitable mothod for achieving that dotietien comprises 
ifflfflobilitinfl virus onto said a aupport^e.g* nitrocellulose 
filtora. etc.. disrupting the virion^ imd iybridiiing with 
loboLiod (radiolabelled or -cold' 'nuortacent. or 
ofisymo'ltbolledl probes. Such an approach %ai already bsen 
dovolopod for Hepatitis B virua in pVriphorai' blood 
(•eeordins to SCOTTO 3. et ai. HopatWgy (1983). 1. 
379-384). f* : 

Probes according to tho invention can also bo used 
for rapid screening of genomic ONA derived^ from the tissue 
of patients with LAV relsted symptoms, to^ soo if tho pro- 
viral ONA or RNA is present in host tissue snd other 
tissues. 

A method which csn bo usod for such screening 
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co«pri,o tho following .t,p, : e.tr.ction of DIM from t., 
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r^.trictlon enzym. cl.av.g^ of sai. OMA. •loctrophoroa,, 
Of th.^«me«t« Southorn .lottino of g.oo.ic ONA fro. 
tx.sue,. aubsoquont hybridisation with l,b,llod clon.d lav 
proviv.l ONA. H,Ybrvdi«tion in citu can «i.o bo u»«J. 

Lymphatic fluid, and tisauo, and oth.r non-lymph. - 
tic ti..uo. Of hunan,. primate, .nd oth.r m.nunali.n ,p,. 
ci.. can oxio La .cre.nod to .to if oth.r ■j^gtSlte;^ 
rolat.d r.troviru. .Ki.t. Th. m.thod. r.frrod to hT«- 
abov. can b. u.od. although hybriditation and w.ahir.g, 
would b. dono undor non-atring.nt condition*. 

Tho ONA accoriing to th. inv.ntion can b. u.od 
al.o for achioving th. .Kpr.a.ion^f UAV vlril antlg.n. 
for diaono.tie purpo,.. .0 v;.li « XST-th. production of a 
v«ccin. ao.in.t LAV. Of p.rtlcul.r •dvantig. in that r..- 
P«ct ar. th. ONA fragmont. coding cor. t^r.gion) nnd 
for .nv.lop. prot.m.. particularly th. ONA fr.cmont 
•xt.nding from Kpn I (a 1001 to BqHIO tSO). 

Th. m.t.'iod> which cen b. uaed ar. multifold : 
•» OMA eon b. ^ranafceted into mammalian coll. 
with approprlat. s.l.ctlon marlcar, by a vari.ty of tec- 
hniqu.,. calcium pho.phat. proclpitation. poly.thyi.ne 
glycol, protoplaat-fuaion. otc, 

bl OMA fragm.nta corr.aponding tb gcn.s can be 
clonod into .xprasaion v.ctora for I. enti 
mammaUan colli and th. rotult.nt prot.in. piirlfiod. 

■ e» Tho proviv.l ONA can b. -.hot-gunnod' (fr.g. 
mnu^) into procaryotlc OMproialon voctora to gon.r,t« 
mio« polypoptidoa. Recombinant Producing' antigonic.liy 
compotont fu.ior. protolna can bo Idonti^od by, .imply 
•crooning tho recombinant, with antibodio. ag.in.t lav 
antigona . 

tfl Tho invention alao rolatoa to oligopoptid., 

doducod from tho ona .oq f lav aoUgon-gone. to 

„ Produco immunogona and antigona and which can oa 
•ynthothiaod chomically. 
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All °' »bova (a-d) can be u-ed in 
our«, Of x„,„,unoo,n, or antigeo, freo of vir.l o«r ' 

UttU or 00 bioh,«rd rla. " 

..... .:r:;w:" —r;: 

:":::r..:::r:...' • 

* Tht invtntion flnaliv 

u" , „ """" 

„at.. .PH.. "••J>««**«« 

Th« invention flntllv r«#«*. *- 

— ^^^^ 

A" th. public.tlon, Mf„rtd i„ thi. 
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1. A clonod DfU which conta.ina i ONA wh/rh i. 
/ hybrifli«ble with tho genomic RMA «f th« LAV viru,/, ov . 

fragment of said hybridizabla O.'M. / 

2. Th. ONA Of cla;.m 1 which i. , rocop^lhaot: of 
, hybridir.bU OMA or ONA rrr.gm.nt hybrl^rabl* with 

tha o«nomic RNA of th* LAV virus. 

3. m ONA of clriB, 1 or 2 whor.in ^id hybrj.diz,. 
bl« ONA or OfU fragmant Ic a cOKA. 

^. Tho DMA of Claim. 1 to 3 wiSich contain, th, 
followin, ro.triction sitoa in tho fo^owing ord.r (fro,, 
tho 3' ond to tho S' ond) 

Hind III. Sac I. B91 II (LAv/s). 
5. Tho OHA of claim 4 which /ontains tho foUowina 
rottriction aito* in the f ollow>.ng yirdor : 
, Hind 111. Sac I. Dal II. igl JI. Kpti I (LAV 82). 

8. Tho ONA Of claim * whlc/ cohtainr. tho following 
r««trlctlon sites in tho fol^dV^ng ordor t 
H.lnd Sic r. pgj 

Bam HI, Hind III, dg\ 
T. Tho ONA of cl\ 

2.9 Kb. 

8. Tho DNA of nnjt of claims 1 to T which contains 
• rogioo corrt.pondiao A the ft and U3 rogignt of the ltr 
well .. to the A' ond of the coding. r.ftlon of tha 
retrcviril ONA. 

• . The ONA yf claim i which has a site free) about 
f.t to fl.t kb. 

10. Tho WiA of claim 9 which contains the foliow- 
liif tories of reetrlctioo sites : 

Hind XI / Q 

Y so 

Hind/ III 
■•/mi 

Pt^ I 800 



Oel II. Knn I, XHo I, 
(LAV 13). 

v'hieh has a site of about 
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Hind irr 


1 100 




I I 


1 500 


Kpn 


r 

I 


3 500 


Kpnl 

1 


• 

I 


3 900 


f" _ t 
Eco 


RI 


t 100 


Eco 




5 300 


Sal 


• 

Z 


S SOO 


^ n M 


T 

11 


6 too 




If f 

r ^ 


8 SOO 




T V V 
III 


7 600 


nine 


\ f t t 

1 


7 6S0 


A AIM 


1 


8 190 


y K A 


f \ 


8 600 


Kpn 


1 \ 


8 700 


Bgl 


I \ 


8 750 


001 


I \ 


9 190 


Sac 


I \ 


9 200 


Hind 




9 250 


11 . 


Thc\ 


ONA Of Claim 10 
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which contains an 
additioncl Hind 2|Wjppro at tho 5 550 coordinate. 

12, A oM\ fragmtnt according to claim 1 which 
comprisot a S9qut>va^ txtftnding from appreximattly Kpn i 
18100) to approKimato\y Bam KI (8150) of tho loqutnea da 
finoti in claim 1 1 . 

n. A DNA fragmor^t according to claim 1 wttich com- 
pria»» a atqutneo txtonWng from appreximatoly Kpn I 
09001 to approKimataly ^^gl n (6500) of tho aoquanca 
#ifin«d in claim it. 

U. A DNA fragment according to claim 1 wDieh com- 
priatt a taquonct oKttndini from approMimataly Pat (800) 
to approKimatoly Kpn 1 (3Sol^) of tho aoquoneo dofinaa in 

claim 11. 

19. A ONA fragmont of \ claim 1 %vtiieti codoa for tna 
onvoloppo protaina. 

16. A ONA fragment of jelaim t which eedoa for the 
retroviral polymaraat. 

1 



